A novel aerobic, non-spore-forming, non-motile, catalase-and oxidase-positive, Gram-stainnegative, coccoid to short-rod-shaped bacterial strain, designated YW11 T , was isolated from soil under long-term application of triazophos. The strain was able to hydrolyse triazophos. Strain YW11 T grew at 15-40 6C (optimum at 28 6C), at pH 5.0-8.0 (optimum at pH 7.5) and with 0-5.0 % (w/v) NaCl (optimum at 0.5 %). The major respiratory quinone was ubiquinone 10 (Q-10) and the major cellular fatty acids were C 18 : 1 v7c, C 16 : 0 , C 18 : 1 2-OH and C 18 : 0 . The genomic DNA G+C content of strain YW11 T was 69.6±0.5 mol%. The major polar lipids were phosphatidylglycerol, phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylcholine, an unknown glycolipid and two unknown aminolipids. Phylogenetic analysis based on 16S rRNA gene sequence comparison revealed that strain YW11 T was a member of the genus Roseomonas, and showed the highest sequence similarity to Roseomonas cervicalis KACC 11686 T (97.9 %) and Roseomonas aestuarii KACC 19645 T (97.8 %) and then to Roseomonas ludipueritiae KACC 13843 T (96.9 %). Strain YW11 T showed low DNA-DNA relatedness with R. cervicalis KACC 11686 T (32.3±2.9 %), R. aestuarii KACC 16549 T (28.2±2.6 %) and R. ludipueritiae KACC 13843 T (30.2±2.6 %). Based on the results of phylogenetic analysis and DNA-DNA hybridization, the whole-cell fatty acid composition as well as biochemical characteristics, strain YW11 T was clearly distinguished from all recognized species of the genus Roseomonas and should be assigned to a novel species of the genus Roseomonas, for which the name Roseomonas rhizosphaerae sp. nov. is proposed. The type strain is YW11 T (5KACC 17225 T 5CCTCC AB2013041 T ).
Members of the genus Roseomonas, which was established by Rihs et al. (1993) , form pink colonies with Gram-negative plump cocci, coccobacilli or short rod-shaped cells. Based on 16S rRNA gene sequence analysis, the genus belongs to the class Alphaproteobacteria (Weyant & Whitney, 2005) . At the time of writing, the names of 17 species and two subspecies have been validly published (http://www.bacterio. net/): Roseomonas cervicalis , R. gilardii subsp. gilardii Han et al., 2003) , R. fauriae , R. gilardii subsp. rosea (Han et al., 2003) , R. ludipueritiae (Kämpfer et al., 2003; Sánchez-Porro et al., 2009) , R. mucosa (Han et al., 2003) , R. rosea (Kämpfer et al., 2003; Sánchez-Porro et al., 2009) , R. aquatica (Gallego et al., 2006) , R. lacus (Jiang et al., 2006) , R. terrae (Yoon et al., 2007) , R. aerilata (Yoo et al., 2008) , R. vinacea (Zhang et al., 2008) , R. stagni (Furuhata et al., 2008) , R. frigidaquae (Kim 3These authors contributed equally to this work.
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Five supplementary figures are available with the online version of this paper. et al., 2009), R. aestuarii (Venkata Ramana et al., 2010) , R. pecuniae (Lopes et al., 2011) , R. riguiloci (Baik et al., 2012) and R. aerophila (Kim et al., 2013) . A further species has been described as 'Roseomonas musae' (Nutaratat et al., 2013) , but this name has not been validly published. These organisms were isolated from various environments such as clinical specimens (Sandoe et al., 1997; Bibashi et al., 2000; Subudhi et al., 2001; Han et al., 2003) , water (September et al., 2004; Gallego et al., 2006; Jiang et al., 2006; Furuhata et al., 2008; Baik et al., 2012) , marine invertebrates (Sfanos et al., 2005) , soil (Yoon et al., 2007) and air (Kim et al., 2013) .
The removal of organophosphates from the environment and agricultural products is of paramount importance. Micro-organisms play a significant role in the degradation or detoxification of organophosphates in the environment (Singh & Walker, 2006) . In the course of our study on organophosphate-degrading isolates, a pink-pigmented bacterium, designated YW11 T , was isolated. In the present study, based on phenotypic and genotypic results, this isolate is shown to represent a novel species within the genus Roseomonas.
Cell morphology and dimensions were determined by transmission electron microscopy (H-7650; Hitachi). In preparation for electron microscopy, bacterial cells were suspended in 0.85 % NaCl. Subsequently, the cells were dried on a nickel-coated mesh, negatively stained with phosphotungstic acid and examined. Endospore formation was detected by malachite green staining. Flagellation was examined by transmission electron microscopy (H-7650; Hitachi) after negative staining with 1 % (w/v) phosphotungstic acid. The motility of cells was tested by the hanging drop method (Suzuki et al., 2001) . Gram staining and the KOH lysis test were carried out according to Buck (1982) . Growth was tested at 4, 10, 16, 25, 28, 30, 35, 37, 40 and 42 u C on trypticase soya agar (TSA; Difco) for 3 days. Growth experiments at pH 3.0-11.0 (in increments of 0.5 pH units) were performed using trypticase soya broth (TSB; Difco) containing 100 mM acetate buffer, 100 mM phosphate buffer or 100 mM NaHCO 3 /Na 2 CO 3 at pH 3.0-5.0, 6.0-8.0 and 9.0-11.0, respectively. Growth at 0-6.0 % (w/v) NaCl (in increments of 0.5 %) was investigated in TSB prepared according to the formula of TSB medium except that no NaCl was used. Anaerobic growth was assessed in serum bottles containing TSB and sodium thioglycolate (1 g l 21 ) with the upper air layer replaced with nitrogen gas . Catalase tests were carried out as described previously (Ohta & Hattori, 1983) . Hydrolysis of starch, Tweens 20 and 80 and tyrosine was determined as described by Cowan & Steel (1965) . Other physiological and biochemical tests were also assayed by using API 32GN, ZYM, 50CH and 20NE strips (bioMérieux) according to the manufacturer's instructions. Reference strains R. cervicalis KACC 11686 T , R. aestuarii KACC 16549 T and R. ludipueritiae KACC 13843 T were obtained from the Korean Agricultural Culture Collection.
Strain YW11 T was aerobic and the cells were Gram-stainnegative, non-motile, non-spore-forming coccoids to short rods ( Fig. S1 , available in the online Supplementary Material). Colonies were pink, convex and circular with entire edges. The strain grew in the presence of 0-5.0 % (w/ v) NaCl (optimum 0.5 %), at 15-40 u C (optimum 28 u C) and at pH 5.0-8.0 (optimum pH 7.5). Detailed morphological, physiological and biochemical characteristics of strain YW11 T are summarized in the species description and in Table 1 . A demonstration by HPLC of triazophos degradation by strain YW11 T is shown in Fig. S2 .
Genomic DNA was extracted according to standard procedures (Sambrook & Russell, 2001) . Amplification of the 16S rRNA gene was performed with the primers 27F (59-GAGTTTGATCMTGGCTCAG-39) and 1492R (59-AC-GGYTACCTTGTTACGACTT-39) (Lane, 1991) . The 16S rRNA gene sequence of strain YW11 T was a continuous stretch of 1409 bp. Alignment was performed with the CLUSTAL_X program (Thompson et al., 1997) . A phylogenetic tree ( Fig. 1) was reconstructed by the neighbourjoining (Saitou & Nei, 1987) , maximum-parsimony (Eck & Dayhoff, 1966) and maximum-likelihood (Felsenstein, 1981) methods with Kimura's two-parameter calculation model in MEGA version 5.0 (Tamura et al., 2011) . Distances were calculated by using distance options according to Kimura's two-parameter model (Kimura, 1980) and clustering was performed by using the neighbour-joining method (Saitou & Nei, 1987) . Bootstrap analysis of 1200 resamplings was used to evaluate the tree topology (Felsenstein, 1985) . Distances were calculated by MEGA version 5.0 (Tamura et al., 2011) using the distance options according to the Kimura-2 model. In the neighbour-joining phylogenetic tree ( Fig. 1) , strain YW11 T grouped among species of the genus Roseomonas and formed a subclade with R. cervicalis ATCC 49957 T with a high bootstrap value of 97.9 %. According to sequence similarity calculations, the strain was most closely related to R. cervicalis ATCC 49957 T (97.9 %), R. aestuarii JC17 T (97.8 %) and R. ludipueritiae 170/96 T (96.9 %). Phylogenetic trees inferred by the maximum-parsimony and maximum-likelihood methods are shown in Figs S3 and S4.
The fatty acid profiles of strain YW11 T and the reference strains were determined using the Sherlock Microbial Identification System (MIDI Inc.) according to the manufacturer's instructions (Sasser, 1990) . All strains were streaked on TSA plates and cultured at 30 u C for 2 days until they reached the exponential phase. Cells were harvested from the third quadrant of the quadrant streaked plate. Fatty acid methyl esters were obtained from 40 mg cells by saponification, methylation and extraction and separated by gas chromatography (6890N; Agilent) (Miller, 1982; Kuykendall et al., 1988) . Peaks were automatically integrated and fatty acid names and percentages were determined using the MIDI Sherlock MIS system (library TSBA6; version 6.0B) (Sasser, 1990) .
For determination of quinones and polar lipids, cells were grown in TSB at 30 u C for 2 days until the culture reached the exponential phase and harvested by centrifugation, . All strains were positive for utilization of 3-hydroxybutyric acid and suberic acid and negative for utilization of D-glucose, D-mannitol, D-mannose, maltose, Nacetylglucosamine, malate, adipic acid and phenylacetate. All strains were positive for esterase lipase (C8) and negative for valine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase, a-fucosidase, gelatinase and arginine dihydrolase activities. All data were from this study, unless indicated otherwise. ND washed with distilled water and freeze-dried. Menaquinones were extracted according to Collins et al. (1977) and separated by HPLC (Tamaoka et al., 1983) . Polar lipids were extracted from 100 mg freeze-dried cell material using a chloroform/methanol/0.3 % aqueous NaCl mixture (1 : 2 : 0.8 by vol.) (Bligh & Dyer, 1959) . The extraction solvent was stirred overnight and the cell debris was then pelleted by centrifugation. Polar lipids were recovered into the chloroform phase by adjusting the chloroform/ methanol/0.3 % aqueous NaCl mixture to a ratio of 1 : 1 : 0.9 (by vol.). Polar lipids were separated by two-dimensional silica-gel TLC and identified using a previously described procedure (Minnikin et al., 1979) . Molybdatophosphoric acid was used to detect total lipids; ninhydrin and molybdenum blue were used in succession, ninhydrin first to detect lipids with an amino group and molybdenum blue second to detect lipids with a phosphate group; a-naphthol was used to detect lipids with a sugar moiety.
The genomic DNA G+C content was determined by thermal denaturation (Marmur & Doty, 1962) with DNA from Escherichia coli K-12 used as a standard. DNA-DNA hybridization was carried out between strain YW11 T and the three closely related type strains. Total genomic DNA of the four strains was extracted and purified and hybridization was conducted following the protocols described by Ezaki et al. (1989) . Hybridizations were repeated three times and the means of the resulting values were determined. The separate species status of strain YW11 T was demonstrated by the DNA-DNA hybridization values with R. cervicalis KACC 11686 T (32.3±2.9 % relatedness), R. aestuarii KACC 16549 T (28.2±2.6 %) and R. ludipueritiae KACC 13843 T (30.2± 2.6 %). All the hybridization values were below 70 %, as is recommended for the delineation of species (Wayne et al., 1987) . Based on the above DNA-DNA relatedness data, strain YW11 T warrants separate species status in the genus Roseomonas.
The fatty acid patterns of strain YW11 T , R. cervicalis KACC 11686 T , R. aestuarii KACC 16549 T and R. ludipueritiae 13843 T are listed in Table 2 . The major fatty acids of strain YW1 T (.5 %) were C 18 : 1 v7c (61.8 %), C 16 : 0 (11.3 %), C 18 : 1 2-OH (5.7 %) and C 18 : 0 (5.0 %). This fatty acid profile is typical of members of the genus Roseomonas. However, some qualitative and quantitative differences in fatty acid content could be observed between strain YW11 T and its phylogenetically closest relatives. Compared with R. cervicalis KACC 11686 T , strain YW11 T possessed a relatively small amount of C 18 : 1 v7c and large amounts of C 18 : 1 2-OH, C 16 : 0 , C 18 : 0 and summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c); C 18 : 1 v9c was present in strain YW11 T , but was not found in strain R. cervicalis KACC 11686 T . Compared 
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with R. aestuarii KACC 16549 T , strain YW11 T possessed relatively large amounts of C 16 : 0 and C 18 : 1 2-OH and small amounts of C 16 : 1 v5c and summed feature 3. Compared with R. ludipueritiae KACC 13843 T , strain YW11 T possessed relatively large amounts of C 16 : 0 , C 18 : 0 , C 18 : 1 2-OH, C 18 : 1 v9c and summed feature 3, and small amounts of C 19 : 0 cyclo v8c, C 18 : 1 v5c and C 18 : 1 v7c; C 17 : 1 v7c was present in R. ludipueritiae KACC 13843 T , but was not found in strain YW11 T . The genomic DNA G+C content of strain YW11 T was 69.6±0.5 mol%. The predominant isoprenoid quinone detected in strain YW11 T was Q-10. The polar lipid profile consisted of phosphatidylglycerol, phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylcholine, an unknown glycolipid and two unknown aminolipids (Fig.  S5 ). This polar lipid pattern was almost the same as that of the type species of the genus Roseomonas On the basis of the results of phylogenetic analysis, morphological and chemotaxonomic investigations and DNA-DNA hybridization, strain YW11 T represents a novel species of the genus Roseomonas, for which the name Roseomonas rhizosphaerae sp. nov. is proposed.
Description of Roseomonas rhizosphaerae sp. nov.
Roseomonas rhizosphaerae (rhi.zo.sphae9rae. Gr. n. rhiza a root; L. n. sphaera a ball, a sphere; N.L. n. rhizosphaera the rhizosphere; N.L. gen. n. rhizosphaerae of the rhizosphere).
Cells are Gram-stain-negative, aerobic, non-spore-forming, non-motile coccoids to short rods, 0.5-1.0 mm in diameter. After 2 days of incubation on TSA, colonies are 2.0 mm in diameter, pink, convex and circular with entire edges. Growth occurs in 0-5.0 % (w/v) NaCl (optimum 0.5 %), at 15-40 u C (optimum 28 u C) and at pH 5.0-8.0 (optimum pH 7.5). Does not hydrolyse starch, Tweens 20, 40 or 80, aesculin or tyrosine. Positive for urease, catalase, oxidase and indole production and negative for nitrate reduction, gelatinase, arginine dihydrolase and b-galactosidase. Nitrate is not reduced to nitrite. Utilizes L-arabinose, 3-hydroxybutyric acid, suberic acid, potassium 5-ketogluconate and sodium acetate as sole carbon sources. Does not utilize Dglucose, D-mannitol, D-mannose, maltose, N-acetylglucosamine, malate, adipic acid, phenylacetate, citrate, gluconate, L-rhamnose, D-ribose, inositol, sucrose, itaconic acid, malonate, lactic acid, L-alanine, glycogen, 3-hydroxybenzoic acid, L-serine, salicoside, melibiose, L-fucose, D-sorbitol, propionic acid, citrate, L-histidine, potassium 2-ketogluconate, 4-hydroxybenzoic acid, valeric acid, L-proline, Larabitol or succinic acid as a sole carbon source. Acid is produced from L-arabinose, melezitose and potassium 5-ketogluconate. Acid is not produced from glycerol, Dribose, D-adonitol, methyl b-D-xylopyranoside, D-galactose, D-glucose, D-fructose, D-mannose, L-sorbose, L-rhamnose, inositol, dulcitol, D-mannitol, D-sorbitol, methyl a-Dmannopyranoside, methyl a-D-glucopyranoside, N-acetylglucosamine, amygdalin, arbutin, salicin, cellobiose, maltose, lactose, melibiose, sucrose, inulin, raffinose, starch, glycogen, xylitol, gentiobiose, turanose, D-lyxose, D-tagatose, L-or D-fucose, D-or L-arabitol, gluconate or 2-ketogluconate. Positive for esterase lipase (C8), cystine arylamidase and N-acetyl-b-glucosaminidase activities, but negative for alkaline phosphatase, esterase (C4), lipase (C14), valine arylamidase, leucine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, a-mannosidase and b-fucosidase activities. The cellular fatty acids (in decreasing order of abundance) are C 18 : 1 v7c, C 16 : 0 , C 18 : 1 2-OH, C 18 : 0 , summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c), C 18 : 1 v9c, C 16 : 1 v5c and C 14 : 0 . The major respiratory quinone is Q-10. The major polar lipids are phosphatidylglycerol, phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylcholine, an unknown glycolipid and two unknown aminolipids.
The type strain, YW11 T (5KACC 17225 T 5CCTCC AB2013041 T ), was isolated from soil in Yangzhou city, Jiangsu province, PR China. The DNA G+C content of the type strain is 69.6±0.5 mol% (T m ). *Summed features are groups of two or three fatty acids that cannot be separated by GLC using the MIDI system. Summed feature 3 contains C 16 : 1 v6c and/or C 16 : 1 v7c.
